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(54) TONER AND IMAGE FORMING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a toner for developing an 
electrostatic charge image having high durability and high transfer 
efficiency by specifying the amt. of a component having repeating 
units of polycarbonate resin in the structure contained in a 
component having a specified mol.wt. or below. 
SOLUTION: The toner contains a bonding resin contg. 0.1-50.0wt.% 
polycarbonate resin and 50.0-99.9 wt.% the other resin based on the 
weight of the bonding resin. A component having repeating units of 
the polycarbonate resin in the structure contained in a component 
having a mol.wt. of <1,000 in the mol.wt. distribution of a THF-soluble 
component by gel permeation chromatography is contained in the 
toner by <15.0 wt.% based on the weight of the toner. The toner has 
high durability and high transfer efficiency. 
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ffl V ^5 r t \z 4 9 , If 7* d y 5r > Ktf ftfc h t— £ 

is 7 o ~ 9 5<c©/-ffy;&-#*- h#fi£-fttfste#*rj!g 
iUfffl^, *ft?y^^!> h7— 

mz 4 5 h 7— ©»3g*fe^*ffi^-CM^ £ tiT^S 

©^(ioVN-CC0fS*i4^< ab^X7iV\ 
[0 0 2 5] #MBg 63-208863 ^ffi{C{4, 7? 

hH5c*fi^*, 75y'/a)lfJIFt-«)tfiI 
t LT&ffl-rs*£#M^£;h/r^S„ ^«(c4ti 
(4, 7 7 y ~> a S#© R \ZftMffiffi X h 5 # y * - ^ 

<> !7y^^*»*^rL*V^KtHt>&i-, 

LTftfflLTVSfcft, »7*o ydf->7'tt 

Sfc, 77 7^ffffli LT^f+^tlfc h7— TfeS 

tt-rS4 5^#gB-©affi(4HH^fcS 0 
[0 0 2 6] $f>(C, *H#IT|?4, 4 5 7, 9 9 8f 

tst^tir^So l^l, m^mowmmiziztf y * 

[0 0 2 7] 5-273782 ^«KC{4, ^ffi 

W«?gJ**ife^S3V^T» 7°u- hfttfc hi— ©T>f ✓ 
y hffWC^ s 2~5 0 OKg • cm/cmT-feS 

rtiSBB^SiiT*??), ^coh-f-t LT, 7^u>- 
7^ y/H»ffifc2Ky*-^- hroJE^«asfe*»Jigi: 
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[0 0 2 8] L^L^#lc«#j;*-/J?^.-Mcov> 
T©&ftt?JftlE*K4fc< , G PCCiSWt^W 
I^T, 0 0 OJ^T©^^iC#tti-CV^/-Ky 

2©ill!>igL*te&^-3jS$M:oVvtv^ S^y#© 

[0 0 2 9] #Bfi¥ 6 -4 3 6 8 8 ^SlCil, f— * 
h d f y 9 JSSttSr^-t-«f)e©#|jtO^ y h 

5 0 f— ^ hDf- 7 ^ fKSttS:*i-R# !/ h 

mm) lxi&&&t&z 1 1 fcs-askffiT-rsttff 

y h#«i=r{*£l£*OTIt 
too, y^^^M hl—$\c^Lf£<xi>i&x. 
-i4-as©e#afiii©^e»«j^sn-cv>5fcft hi- 

Lfc hi— ^##-^6, v 5 &ifi*:7 -fey h££C 
[0 0 3 0] %\z^m-<1ti. 5 IC, iff^l4SB©^-y^ 

\z.n-rz>x-~-?-<nmm±±%<, *©&»£:<> it)* 

[0 0 3 1 ] «o*7-Slctt5atl:fcv^Ti 

s#pf«©jR2H4n»L<^t), saw, mm 

&<DhZ>m&imbtl%\<\ rttlcStLT, hi— 
#£;Ti5ffitEi: LTI4, fcfcjlli, gf#-.©ht-© 

Sr^fi^-fcy ht£©X*5fa±fc&£i$*i,-0> 
[0 0 3 21 'tt 7/^7-H¥^(Cfc^Ti4, 4o 

hi— SrfflV^tt*, i®)tfrt-<^hte¥frWllte 

*Ei'fim«*^^'y y^-©*n#»wtttfui3i;: ± 

S«-(E9^BSr4 0Mlrt-5rfcT? 
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[0 0 3 3] LTiIS©«-^ 
^-^j, K/pyi^^-f (OHP) £1 

f!) T/Hg0B©i&gtt;aSif LT#TV>5„ ±f£©4o<D 

© hi— fc£IEfl*KM£©*S^#©{fcW::Sfc£frtf5 
ti(S«KOiBifcSrWattA<»5ri:#H)lT», 

io <vmmmmi>mm<t utsttt • ws^©^^ < t 

[0 0 3 4] K7A^©^F B ie¥f*lrfflV>5 7/W*7 
*S^*5, 1 8 7, 5 2 6f9!»t 
^#H¥4-1 6 4 2 6-^&$g^T*aiCfcP>;h,-0^o 

20 *nit#fp^5, 18 7, 5 2 e^mmm^&^xtt, 
y * w * > %mt 1 1 z *i 4 s + mm^- a - 5 © 

ftttHffl&Sfifttf, 1 0 9 Q • cm*i^l Pl«© 

10" q • cmutt-tzzbX'mmwznzzktfX' 

*5^TI4, te¥fr^© hi— ©fcWlc+^-ft hi— ~ 
©te^m^*?r-^^5fc*(ci4, Bm^M-Si* 

fiK$ixfc*S^, Jg^fWl-^W'f ^^^vSrjgr U h 
30 i--^ •?*©'> 4VVN-7 h-^ffi^icfcV^Tg^^B 
«aix^l8feL#4L<*i\ K{rr©J:5*i««EE© 
Rl*(4, ti*fiSS^6 0%RHS:±IhI5JSSST©»* 
[Ci3V^TI4, <E^«-©fitSgt<kH#V^(E^««Easji»L 
T^? ; fI*g:U< > WII^4 0%RH 

WT©<SSS**li*JV^TtlG¥«-©^*&-fiSiA5t 
S^<te^A©JSHi:*5*^fc5 0 
[0 0 3 5] *HMS¥ft£ffl^5fltofci: hi— t©lff- 
%E«LTV^5t©tL-C, #Wag5 9- 1 5 7 3 9f 
MW#WSS5 9-5 0 4 6f W*5 t L^Lft 
40 ^«tC*5V>TI4, tt»tt©*fflte¥f*5rfflVU 

0 iim£XTO hi— Sra*i<te¥*Lft5r t 

(4, hi— ©«fe«SrJa!3tft*»C)+iaMB^#:^-J.te9 
^ , H (c + r B ite¥fr ^ te¥tt±lcff Ste^-t 
£>St?*>t), «©±l£^iit-<hi— ©te¥?i*4- 
^W±(r|«*S^^fc5 o m\tm.<D hi— 

TJ4, e««^tcffl^6,tl5-fe©llhi— ©#££ 
Jt«L«53tft:±© hi— *^i«iPL, *(^*©hi— 

50 zm^tztz^x\tm^®mzfa±.£itz>zbfrmMxh 
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5o HI^Ift©hi— ftffll^fd#3-(cf4, «3tft^"fM 

^^Wte^SBt hi— ©Ifc5i^:7^5: >^3I£ 
LTfc^*©*^, 7/W*7-{CjoV 1 >T«4fe©b 

i— $ ft&v > r t bfe A y-^TJ 7 -/< 

[0 0 3 6] ££>(c, ji«©7^*9-*^«lta:«S 
hi— £LTI4, j£%TMX~&j}y-h1— 10 

■^oHpm&omwmmmxhiQ , mh-r-tm^ 

%m<om&®.*7±y httftfrX^S/cWctfy^f- 

b, 7;v*7- Ft— icfc^TIi, r©HtM#J©S!>{t 
t£©;fcfcOHP© hi— B<£(4, m^)L/t^i : L<3BJ 
tt*J|a*S^5. w©fc»ii#*9-h-?— 20 

£#©->y 3->^;u«fiSf+#LTV^5fcfc, a.— if 
-iSM£ffl^5R*tfeate£i:#*L<fci\ ) r©4 5ic 
^SSP^©#v^lBHE¥ftSrffli^7^*7-liife^fifc 
SCI4, attBJt&mHff#V\ #iaS5 9 - 1 5 7 3 9 
^»5.U : #MBg5 9-5 o 4 6-§-£«tcfi, rro^ii 

ii- r 5 hi— 3U44>rae¥fl^©i*i4, ffisssft-o^ 30 

[0 0 3 7] 

w £ "C <5 0 

[0 0 3 8] *^BJ©@WI4> B^ttfcit^te^Sb*© 
asvMHMtffilfeSfcJB hi—. fciU^hi— ftfflv^cB 

t«**s ft ffift-r 5 r t t**> 5 0 

[0 0 3 9] #fPJ3rogfti4, J»«E(li5«F«i|W±©^ 

<E^Sb*©Kv^»*ffif«attfflhi— , *>* 40 

[0 0 4 0] 

[0 0 4 1 ] *|P^i4, >pt£< t t>M#m$Ss *&MR 
VU-ytx&tt-fZ hi— (-tJ^T, Sgfilli, 

0. 17^^5 0. omm%RTj#vn-tf*-h%:mm 

«*©SJfll5 0. 075S99. 9fi*%ft*L, Shi" 50 
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-(4, 7f7tKo77^ (THF) pI^W^Vw— 
^i-^ay^PV^y?^- (GPC) CiS^ 

*#*("£^T, ^iioooKTo^l'Wiii 

x v ^ * y # - - h % m m © * n ii l * m m * 

t-^1-5J&#ft, f£hi— ©Mft^fli LT1 5. 0 
«*%WT^*LT^5::£ft#®i:i-5 hi— CB-f 

[0 0 4 2] #3&Wf4, ^SPJ; t) SttgWdttEftPPin 
*fij$ftl:iiSnft»t»««: hi— K 4 DS^LT 

h-7— mm^m-r^mnu ■, m&nm&mw#±.ic 
m&ztitz hi— B^ft^r^te^ft^tTXiiift-^-f 

tilt hi— Bift*Kie»H-tiPfft£#-J-53£*XS ; ft 

*rr5Wfc7&fc£ifeK*5^T, Khi— 14, 

*£**HI, %&MRXfv- y 9 *ft^frLT*Si9 , |ft!£* 

wflitt. e»OTi©m*ftSiptLT, 
h^wo. iM5o. o a*%s.t;*° y 

hSWJlg£W©«fJJg5 0. 075S9 9. 9fii%ft* 
U gEhi— J4, rhyth'n^yy (THF) 
^;W?-^x-> 3 y^p7 t-/7 7-f- (GPC) 
t^±5^*5>*IC*Jl^T, $H^*1 0 0 OWTOri^ 

fiftWit^f^-f 5j£#ft, Shi— ©mfiftSJpit 
Tl 5. om*%WT##LTV^r tft#mt-T5H 

[0 0 4 3] 14, i£«^ft©^*, 

©-SStLT^y*-#^-h^#flgft^fflL, ^^o, 

hi— l^*tL5#^©^^©^**ft$lJ»-f5 r t 
Hit), »*.ttJ8J:tJ*i9»*©Aff4 hi—tmbti 
S^irftEttiL, *^0Jft^fiSc-f5icSofc o 

[0 044] 

i^m^mmmm] hi— 14, '>/i< t 

[0 0 4 5] *3SMt*5V>Tifi;^^l?fc5!K!J*-3K 
*-h*»*tt, Tffi-ttS (I) -C-^^lxSS^ilL 
*fi[ft^«jt*tc*i-5 0 

[0 0 4 6] 

[^1] 

— (— O— H— O— C— ) — ■« (1) 

II 

o 

R(4, *-«Sft^1- 0 ) 

[0047] iife-j&s (i) \$m*%m~&<Dh<n&h 

mmmxitmmmxRm^: L^xw&^^hh^^^ 
fti©#y*-ji?^-hftffiffli-5rtis-e#, -«ft^P 



If ix«TE-«« (ID 
[0 0 4 8] 
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(R 8 ). 



(9) 



* [*2] 
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(n) 



g&ST?fo!3, rcoR 2 ^a»»#-g- s -tiifetilBl— ■ C [0 0 4 9] c©#u hWflgfi, *§*&>£><o 

fcoT*>J;^U Moti,>ti)j;<, mil, o~4© 10 SrSS-rsct^T-tS^, il&fi-lx* (I I I) ~ 

s-c&t), zn, ^-a-, fii&g&fc*sx, (v) 

II, -S-, -SO-, -SO2 -O-Xfl-C [0 0 5 0] 

o-r**>*ii,5itte£^i-. ) ■?ftt>2tiz>mm<r>vk& 1*3] 

(R% (R/Om 

- (ffl) 




(R 2 )- 
(OH) a 



(IV) 




(OH) E 



^ (R 2 ) m (R 2 ) m / 



-s-, -so-, -so 2 -o-xii-c 



MME#i 5 r i: tiotMl: 

[0051] rftfc^>, wx.a, mt^^^yoim^m 

[0052] ±E-«a: (in) - (v) T«;b£ix 
^>r.my^/-^t LTtt«*fcfc£>i& s *>!K 2, 2- 

tf* (4-t Fn^ry7x^) ^n/N°y [Ji^ : tf^ 
y^y-/WA] £iiCfc % Hill hT* (4-t Kn* 
v-^m^/W) t** (4-t Kp^t^x^) 

^^/l^^, t** (4-t Kn^r^x^/l/) -J-? 
^/VJfry, tf ^ (4-tKn^rv/7x^/l/) - (4- 
^y7 P Pt>7xn/l/) ;^>\ tr* (3, 5-$0*f- 



30 



40 



... ( V ) 



;V- 4 -t Kp^'>7x^) ;*^>\ 1, 1-fcr* 
(4-bFP^^7x^) x^y N 
1, l-fx (4-tFn^r^7x^) 1 - 

^—/U- 1 , 1-tr* (4-t:KP^v/7x^) re 

1, 2-tT-X (4-tFn^7x^;l/) 
V, 2-^^/W-l, 1-fcr* (4-t Kn*^7x = 
/l/) 7 p n/>V > 2, 2-fcT* (3, 5 - *f-;V- 4 - 
tKD^r->7x^) 7 P D^y > 1-01^-/^-1, 1- 
tf^ (4-tKn^>7x^;V) /p/^, 2, 2 - tf 
* (3-^f^-4-t Fp^^7x^) yp/^y, 

1, l-feT* (4-tFn^/7x^) :/*>\ 2, 
2-t** (4-tFP^>7x^) 79V S 1, 4- 
tr* (4-t Kp^V7x^;I/) 2, 2-t'* 

(4-t FP^rv/7x^/l/) 4-^fvU- 
2, 
1, 

y y 

1 , 
1, 



50 



2-tf^ (4-tKD^7i=;v) *<l/9>, 
1-tT* (4-t Ko*v'7x-A') v^n^f- 
2, 2-tf* (4-t Fp^t^7x^) ^^rf- 
4, 4-tf* (4-tFn^y7x^) 
2, 2-t** (4-fcFo^>7x^) 

io-t°x (4-tFn^7x^) f^y&y 

1-fcr* (4-t Kn^rV7x^;I/) 1/9*7*% > 
0>Jatv>fc Ko*^T5 — /UT/^ Vffl ; t** (4-t 
Kn^v^^^U) X/^y^lFt^ (3, 



(10) 
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/U) :x— 7vl/&tf If* (3, 5-^^f/v-4-t Kn 
— vvHg ; 4 , 4' -^t Kn^r^yyyxyyw 

3, 3' , 5, 5' -rh7^f/^-4, 4' -v?t F 

p^^yy'7xy — a^p £ ^ t Kn^^ru — /u^ 

If* (3-^f/V-4-t Kp^7i=^) X;l/7>f 
KRtffcT* (3, 5-v ? ^f/V-4-kKP^rv'7x^ 10 
AO ^A^^f KOjotv^t: KP^r^7y-/l/^7>f K 
g[ ; tf ^ (4-t Kp^V7x^;1/) ^A^^rv- Ktf>#D 
#v>fc Kn*^7 3- /l/^/U**v/ ; 4, 4' -v> 

y©*D#^t Kp^^fyg ; 1, 5-i?tKP* 
± Sra^b-ST ffl ^ T fc ± v \, 20 

[0 0 5 3] fcWt^XTMk&yot LTtt, ^7x^ 

[0 0 5 4] *»WT?ftffl*ix5*y*-**- h3fc*t 
ffitt, rix^oziffi^ai/— /kd l aSrffliyfctf^tJKy 

*Tft6ft5»^tt9V^»tt#y*-3j?*-h» 30 

[0055] #y*-#*-h3R»ffio^f9^<BWaBC 

g65rxf i/xfi/y^y=i-;K hy 

xfl/y^ya-^ 1, 2-7 P Pt°l/y^!)n-/K 
1, S-^D^l/y^yn^ 1, 
A\ ^*^f^!J3-^ 1, 4-fcf* (t Kn^rv- 
y^AO v^n^^rf-y N 1, 4 -If* (2-tKP* 
*/^;\,) 1, ^rf-^i/^^y 

/K **»JPtr^7 3iy-/i/Ad3j;t5 J tOJ|3M*:, If* 

y^fp-zv/p^y, -<>^aiy^y v—^<oiw^^ 
fl5T^3-/Wll«#»Afc»©«tt#y*-#*- 
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Kit i c i 5 pfH-e *> 5 o 
[0 0 5 6] £fb^ *38Wt*5V^Ttt*y*-34?^— 
h^OTgirLT, ±J6Lfc#y*-aR*-hi:*y^^ 

u> N ^fvy- (y^) r^y/^fi^f*. /f yx^ 

xa- % ^y^*^ x^^^/Sfi, ^°ytU7^ N 

*J7;k, *°y*/w*>\ #y^7/7y-/vx-f 

A\ *y7y-i-^;V7^ F^D^ffioMM^S: 

(y*) 7^yv-h^/v- (y^) r^y/m^ 
^UM^$eey-v-, xte^u^^y^- 

[0 0 5 7]*«il:i5ht-tt, THFpf^G 

pcdi^^iM^^t, ^fiioooHTo 
^ c ^ 3 ^^Si^-rv^67Ky^-^^- h^«]|o|£«9 3g 

[0058] -m^s #y#-#*-b*»iiB*K£tf 

-h*»]fi©]W4, fflJBSJpk rtib^S 
> 7^; — A\ t -7 , f/v7x;- a% 

*SS:^r-r5^S«^« («Jttf2, 2 -If* (3- 
^f/V-4-t Kp^^xx;!/) 7 P P/^(Dfct*y 

y-^) , l^*IC2ffl£il±©*«SS:^r-f-5flgllSK 

4-^y^-/wo»t*#y* 

ao , #y*-**-h^-y=f-r-, i^*ic2fl£t 

T^^x/w^tfcft^ (Fil^ifziffi^y-A'^ P 
-^-^^y-^/v^^y-^ir^^^trxi^ 

tC2 ffl£i±©7k»S4:*-t 5Jfil5J^k^*0^ y 33 ± 

[0 0 5 9] '^nn^y/j: 
•tt, K#y*-#*-h5R*IBo«Jtxa"CJttt«» 
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SO fc£tm#y#-#*-h*»»©»DKUWMr 

^jfit^-rs^si oooeiT©^ (#y*-jR 

*-h*V =?^-^7fcilKSrl^t{c2jB«±^r-r5 
^*fi»Oigfi^twJ:5 0HPSiatt©fi 

[0 0 6 0] hi— ic&vvrti, thfpT*^ 

oKTro^tt-i-^^Tv^s^y h^OTI 20 

®i»oigL*{£©«3ti'^-r5^ (-r*^*), ^y 

ftlOOOJXT©^) h-f-lc^LT 
15. Ofi*%£tT{-Lfct©-e*>5. SuteLfcilic, 

hi—om*tmm, ftmz&mwzs-^zik&mt, 

5^*1 o o 0WT©##fcWiiJ5e<, y#-tf 

h^mm<r>mmm^^xi,hxtta>^ mtm 

h-t- i-ftLT 1 5. Ofi*%^T(CLTfc(t 

L*filr#-t-5^4l OOOKTM^tMl 
o. 0ii%«Tl:t5riisj ; »)#iL< < 
L<(45. 0M»%tr*)5wi#AV\ t*>5A/h-*— 
C0##flra*tfoTk, 2Ky#-#*-h5R«fflg©«k!3 40 

ti\ ^<*W**wfcVMiiri«tlRK:J:9*W*Jifc#P 

[0 0 6 1 ] h-f-#GPC)i£lc£5#^ft#*|£*5 
^T, #^4l 0 0 OWTOsSc^^iC^^fL^^y #- 

is. ofij|%j;y^<^i-5#^ti4. h-y— ro» 

hUfcK©PIife»S^W^#<*5. Sttft 50 
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ic# 5 i6*f ^ y ©±tJo c 5 0 

[0 0 6 2] *^S^(Ct5V-C, THF"5I^roGPClC 
iS:^*^*^*;^-^ ^il 0 0 OKT^'t 1 

t^*H5^y*-^- h%kmm<r>m i oMLmtiLzm 

*-<^ h/W (' H-NMR, " C-NMR) , #^®JR 
h/v (IR) , h/K ^!SJ|X^-^ 

? h/W (UV) , Si*^ hfr (MS) IpcD*^ h 
/l^tfi\ 7U?S?##T\ GPC, ^?pv^77^- 
(GC) , Wnv^77^ (HPLC) , 

#T#BIift»£-t;:i4, x t Kc77^ h;nyo 

ttfi^o JP)i:, S#?n?F^77^-^GPCII 

4y#^*i o o OKTo^^ftLfctyT"/^, 

[0 0 6 3] Ft-t07}?f 1 0 0 0KT© 

T/P7J y T-^(^D7K^»tfc^, ' H-NMR, 13 C 

-NMR&itn R©*#^*f#aT?S3Ky*-7i?*- 

«r#-f5¥I;# (^x.ii-ffi7^y-^S) ©£tt£4 
lfl£*$tflr£:fT5 iv^5irifcfc*>3. wOKtwS**H 
S^ifrW-^^Sli, ^fii 0 0 0ElTOJKy*-# 
^— b^-y =*v-^*KS£i5H L +l-2{@i^±#-f;5 

1 1 my * j -;vniw $ m&w±m t fr&tm%ft 

fi^#±^J t ;^$^7> LTx^f/wg^ Lfcft-g-ti© 
^**l-m»Lfcfit7)\ h-t- IcttLTl 5. 0fi*% 
KT-efcixtf, fe*i:L-C^y*-Ji?^-h^«f]!&©» 
5 iIL^£«:fl|3tf (^1-5GPC^*l 0 0 O^T 
©{^%©Mit)15. 0fift%?rax.5r tl4&!3 

[0 0 6 4] ht-OTHF Rl^©^T-*5}-*l4, ^' 
/W^?x--/ 3 ^D?f^77^- (GPC) ic4 

ffISfcl±ht-^fF7tKo77V (THF) (C 
S?£-C2 4B#r B 1^ttT^?Lfcg«^ > ^TgtfO. 2 
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fit, THFf;i«r»*J«#©**;S*0. 4-0. 6M*% 
t-*SJ; 5t-THF©*SrP»i-5 0 
SM:i*3iGPC HLC8120 GPC (fy-fi 

8) 

*7A: Shodex KF-801, 802, 80 
3, 804, 805, 806, 8 0 7 <7) 7 il (BSftSX 

:Th7t KB77V 
ijftiS? : 1 . Oml/mi n 

t-^yfiS : 4 0. 0"C 10 
K^ftA* : 0 . 10ml 
[0 0 6 5] i^<D#^*©jfttlfc*>fco-CI±, 

y^wv^ig ay-ttlTSK^^y^-K tfy 

F- 8 5 0, F-4 5 0, F- 2 8 8, F- 
128, F-80, F-40, F-20, F-10, F 
-4, F-2, F-l, A-5000, A-2500, 
A-1 0 0 0, A- 5 0 0) fc±DftE*Lfc^f-»BQE 

[0 0 6 6] *|gK(Ci5V^fflve>tl-5^y*— 

5 m — >^ P-7 F^77-f- (GPC) ^*3V> 

Taa^Lfc^*^*i-s3^r, ewimfew 1 o o 

0-5 0 0 0 0 0©^ICfc5t)(D^W* L< , £f>lC 
&iL< l4#^-*2 000-10000 0©S«|C$i5 

t°- WSi oooit)i<£v^ 

ir«f**Mtt-S«#^"C5#-g-^fc 5 , ^*5 0 0 0 

ffiSL tt»tt&#©fcfc<7>#«#J, /xJSSrfSit-TSfc* 30 

[0 0 6 7] #3§Bmi:}o^Ti4, 
SS©^*^*»J|g(D«SSr*Jpt LTO. 1-5 0 
»*L<I40. 2~40m*%, SfcKfrJ-l, 
<(4 0. 5-3 011%^!), /-Ky*-^-h^» 

£?£L< (46 0-9 9. 8fii;%, 4 9£?£L< (4 7 0 
-9 9. 5Mt%, 5 0-9 9. 9lf%ffcS; bft 
Y-r—ii, t-7^fzi!5 0 0 0 00 0^ 

545 ^^mm^mmmm 1 1 - * 1 o o 40 
0-50000 n&n&frf-mmm t z&Mmm tit 

fi?a*J4VK?a(7)^-7-fe-y hSrKJh-r-Sr i^4L< 
m>ft57)\ ^»»flitOTKy h^WJffi©^ 
^-*7jS5 Oli%?:giTLI 0 t, r©«fcRfr<&h 

[0 0 6 8] ^Wdfc^Ttfy h^ttJjgi 50 
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f#ffl£ft5ft!l©$flgi: LT(4, -jRtfflv^ii'rv^S^ 

wic^^uy-79 vfrxmrn. ^yixf;n» 

14, ^Vy, o (m— , p-) -^fWfl/y, m 

( p -) -^3-/ux=f-\s^<Dfca%x?-uy%k)g.m#, 
/k (/ 9) 79 y /\<&y°u tvp, (^^)r^y/^ 

(^) 7* y/t-H^-^^/K U?) 79') 

r^y/w^^/K 7^/1^2-^ 

A\ 79 y /I'&v^^/WT 5 /:n^/K7)£n# 

7 9 y/^i^x/^m»ff, -f9i/^y, 4 

y7V>, v'^P^^rir^, T^yn^by 

<bft5 0 rixb!4W4, *fci4-«WiCi4tti)S#)^y -r 
V-f-y 9 m 2Ml I I - p 1 3 9- 1 9 2 (Jo 
hn Wiley&Sons &SS) iHfB«rogf&;tf y * 

(E^fiS (Tg) !JMo~7 5t;lr/TtJ;5tiiM 

bfflm#±Z-*?i-<> -%7 5 < C5riSx.5#^{c{4h-7" 

5fc£>©j&7— b-^-— ©i|-g-|c*5V^Tf4#fe h7- 

H P H«<D3Mtt^(ST-r 5fc ft JJ* L < ftv \, 
[0 0 6 9] *«W{-*JV^TI4, ^y*-*^-h^tt 

[0 0 7 0] #3§07icD h-y-— (4, ^y*-*'^-h*ftr 

fc*-e#S. -0!l£*tftU4\ 4-fTEMirit) hi— 

^O< 0 *V>-e, *^#^7tfe (PAS = Photoa 
coustic Spec tor scopy) 

1^l-<0^m<Otm.^^WmSL^9 h/P (I R) 
/PASHiyMtS. MieOTEM^T* 

ft, ^o, I R/PASt455>tffT*^y*-#^-h 
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xmrntfimzintiif. hi--m.^-mm\c^v 

-h^«fll^#ftLTV^5tW»f-etS„ IR/PAS 

— &^-*ffi©ffi^5>*f, ESCA (Electrons 
pectroscopy for Chemical 
Analysis) \Z £5 h^- *S^«ffiro7E5lf:£tfr, 

[0071] '&R-rzm$mKx v*%we> hi--zm 

G P C C i S^fiM t fcV ^5)? i 5 0 0 0-1 0 

75<omm'/-!>^~^^h, mmw-w^m cm 

w) klk¥-%)fttt (Mn) CDJt (Mw/Mn) 2-3 
0 0?r^-r5r htm*. U\, 
[0 0 7 2] #3BWfc«5 r-7— 14, B^Wngft-trSO 
SLtMffSSF - irottasi o o~i 6 o, a>o, 

WiSF-2©IiSl 0 0-14 or-fesrtw 
SL<> ^^icSF-lCOtt^l 00-1 40, 20 
O, Affiles F - 2 <D\m i 1 0 0 - 1 2 O-CfcS t $ 
&WJ*LV\ £5>K, (SF-2) / (SF-1) ro 
tt^l. 0KTT-fetltf#lC»*LV> o 
[0 0 7 3] #S893fc*5^-r, lt«^tSF-l 
£14, WfctfBStKftgfJtFE-SEM (S-8 0 0) 
£fflV\fcfg*5 0 OfSicffi^Lfc h:r— 1 0 0f@« 

xzfrLxmz.n-='u&MmmMVrm&. (lu z e x 

ill) fc*AUWr*frV\ TitiDMLtnUf^ 
fcH«r»«t«*SF- 1 ££j*-t5 0 30 
[0 0 7 4] 

(SF-1) =^^r x A xl00 

[5S<P, MXLNGii h-f-cO^*fS±ft*^L, AR 
[0 0 7 5] Sfcfc, »$#$:SF-2f4, TfB5t<J;«3 
[0 0 7 6] 

[fl-5] ( 40 

(SF - 2) = x ^ x 100 

Kt, PER 114, r-7— ©Jig^U AREAIi 

hi-- . 

[00 7 7]ft#SSF-iu, h-j— 

[0 0 7 8] hi--<DBW&W(.SF-l&£XfS 
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0. 1-5 0I1%^#!) #— r-2M8flrefc5fc 
ft, h"*— 0»^ttas*«ta»t?fc"3, LTB 

1 6 0£Sx.5»-S\ h-*-— OJ^R^^jg^^sfc 

ft, biB^w, #*{fe£*Sffoj»e>*miiE 

ft, #*L<fcV\, SF-2^1 4 0 £ri®*.5:*£\ h 

h7-~*ffi#«#£;h,^-r<ft5fcft, B«£ffi"R= 

[0 0 7 9] H^-^&^$^£fift5fcftli:i4, r- 
t-©It«iSF-2tt> 1 0 0-1 4 OT'fcO, 
(SF-1) / (SF-2) (Dfe&l. OWTt'fcSro 
Ft-»IMSF-2iSl4 0lrix. (S 

F-i) / (sf-2) <omn. ozmtLzm^s h 
[0080] #ic±E©$n#ffi(^{4, as© h-*-- 

L ft 5 7 H£?&£ffl v ^fc#^icffi 

T-MM^^C^-r<, iSBffW7/W*7-B^Sr^SL 

[0 0 8 1 ] a#O^SJg r-T— £fflV^cS£iC 

(4, ^Ttf* t * y -= -y fWPt t OH-^tf |HHE^# t * 

frUTOX y Ji*?m&tl<otz. ft W8***jB^"p 

[0 0 8 2] *3PJt£^-CI4, &n<»&%-tt\Zttfc£ 
•tfSfcftC:, f IBKE^ftSrKftartastfts,, ^©J§ 
3\ te^XS^*|f2|iltTfcix5fcft, <E^8ft*©ffiT 

C^/l^/U* 7-18^1^7° y y^-dfci^-cte, feB 
^JSm^r^ftB (T'/W-) 7^^-, G (^y-V) 

ii7t#±(-2 0-7 0 Mm© Ky htt^MLY 

Mxn-) h-t— , m (-vify^) h-^-- , c (->r 

» hi—, B (7"7^) bT— <D#fe hT— SrfflV^ 
TJ^fe^f^ffi^fiJfflLlS«lc.fe^#fe*7-B^Sr 

±(^i4, Yht-, MFt- Chi-—, Bhi—tm 

*%mz&mztiz>£*7-bi—\*. «* tushes 
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»SF-l*iJ:UtSF-2iS±ffi*#*»£UTV^5 h 
[0 0 8 3] »;:i*M«fc©fcfc«/hfc»fc Ky h£J£ 

1 0 /* m, L< (4, 2(iin~9)jm, <t !?#£L< 
(4, 4„m~8 (I mT**)!), 3 
(A) tf3 5%KXTX°h6Ztmi£L^\ 

V\ h-f- <7?m*¥*D^^i o /zmSr«^5*^(Ci4, 

[0 0 8 4] h^-©&g#*f4«*<Z>#ffii£j;oT8!l 
[0 0 8 5] 0!lx.l4\ fflSSfit LTI4 = -^^-*^ 20 

h y ?A£fl§i^-a$) i %n a c i frmmzmm 

-f5o Wx.I4*isoton I I {zi—iv^—^-i^y 

T(4tfjfB*»*!§«l 0 0~1 5 0m 1 <f [C^fS^Ji: L 

Sr 0 . 1 ~ 5 m 1 inx., § £> IwSOSIt^Sr 2 ~ 2 0 
mgJOjiS. «^S:^SLfc*»«i4«W^»^t:'^ 30 
l~35)-W5>«:4aa4:fTV\ BWEa-^-*^^*- 
TA-I iSltit), 7^f + -tLT^Itfil00M 
mT/^^r— 5rfflV\ fi^c^rSfli: LT2~4 0 ^ m<D 

3ft -5 c 

[0 0 8 6] h-*--©fi»#*|:::j3tt5£ft«*AttT 
[0 0 8 7] ^S)#fcA= [S/Di ] X 1 0 0 
ffi£^L, D. (4, h"*— tfc?OMfc?l&ttS (urn) 40 
[0 0 8 8] *%,m<V ht-CfflV^ti57y?^ 

<&%vy>77, s mtfotty y? mkikyyt?-, -<y 50 
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fro 

[0 0 8 9] Zilb<DVy?Xf8.ft& y *g;fei£fAff 
IC4 9$JS£ft5DSCftiii(C:}o^T, #miC4 0~ 
1 3 CC, &JL< (45 0~1 0 Ot;ffi$S^t*®fit° 

^tlCiiJ, fi?£5t#(C*#< lift Loo, 

a*Wt*S-t-5. K**»«ni , -^*4 ot;*?iX'fc 
^t)-f#*5„ $**®f&fc 0 --^#l SOt-SrSx 

^b±\cm&*\zv-y?xf&$ri>mtii1-zm<offlm*£. 

[0 0 9 0] !7 y ^^^^O*7C«t 0 -^?fi«(75llJ^ 
(4, TASTM D 3 4 1 8-8J iCipCXtf 5o S'J 
5&CJ4, Wx-l^^-^-V^/P-r-ttlSD S C - 7 £flft^ 

5o SUS-y-^7°/KC(4T^5 = '7ASro^vSrfflVN N xt 

giot;~i8otit*#?aL, mfeiftoo 

[0 0 9 1] *HMIC*5V^T(4. -ftP>(7)!7-7i7^^5> 
©a^*ttftfclBj£$ftfc^;SS, -jftC h-t- fc#LT 
#£L<f40. l~50li%, i9ffSL<liO. 5 

~3 omm%iWt U\ y^^^^roMi^o. 
1 fiS%*a©«^i-(4^-7-fr y hfli«!ia*^*^l-5S 
S^fti-<<, 5 oa*%€rS^.5»^l-(4, 

[0092] *mmcm^t>tiz>9&Mi*. ur^-r 
r ^*fesi«rs^ Lmfe{cpfe $ ftfc t <omm $ft 

[0 0 9 3] -Y^a-^feffli: LT(4, mSTv'itS 

*$ft5^-a-#l>S5fflV^ft5. J:ft^)(ci4, c. i. tr 

13, 14, 15, 17, 6 
2, 7 4, 8 3, 9 3, 9 4, 9 5, 1 0 9, 1 1 0, 
111, 128, 129, 147, 168, 180 
JK-flft^ftSo 
[0 0 9 4] LT(4, i^7/{^ 
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■fry KWt^i, itssmw-^fk-g*, -ry y—a> 

I . WyM/?K2 ( 3 , 5 , 6 , 7 , 2 3, 4 
8; 2, 48; 3, 48; 4, 5 7 ; 1, 81 ; 1, 1 
44, 146, 1 6 6, 1 6 9, 1 7 7, 1 8 4, 1 8 
5, 202, 206, 220, 221, 2 5 4i!#CU 

£ U\ 

[0 0 9 5] ->TV»fe^Jt LT(4, ai7^ni/T-> 10 

I . h7^ V F 7*>V- 1, 7, 15, 15:1, 15: 
2, 15:3, 15:4, 60, 62, 66 ft%f\Ztttm 

[0 0 9 6] r*nbro*&#J[4, *ax(±S-^LjElc{± 

W«, »<£tt, OHPSWte, hi— S^-^co 
»tf:ttroA-s»P>aKSn5o R»feSiJ©SSJp*ia, Wig 

^5>1 0 0fiSgPlr*fLl~2 OiSSP^ffl-r^rod^ 20 

[0 0 9 7] $bt*»M©h-t-l±S&fe#fe#Jt LT 
ttttfi-ttSrtefflU JKtthi— i LTt>*flJL#5. r. 

h, ~r*-f h, hrofcif ifefctt, & = /< 

n/^h, SB, |' D \ 

sis, ry^y, -^yy^A, wvx, *k=^ 

A, 7yJx -irl/>\ f-^y, Wif* 

fy, /^v^^AOip^Jito^fciW 5 -?-©^ 30 

[0 0 9 8] #3PJICffl^ibft5«tt{*l4, fgffi&fC;* 

r t as* b # * l < . fi£-ffi hi— c 
IwJ: 9, WTK^fea^JfeLfctoasftSLV^ r©4 5 

[0 0 9 9] ^tl^cD^14fr(±Jpt|lteg2 /xm^T, » 
£L<!40. 1~0. 5/ima*©t)©-ej)5 0 hi— 

$L+<¥\z.^£~&zm&#<Dmb Lxammi o oms 40 

gR|C*)-L2 0~2 0 omagU, HI;$flL<li4 0~l 

5 ofiiirefcs,, 1 OK^wf? KR«in*©«JM* 

tt^SSi: (He) 2 0~3 0 K, ^fP^ 

it (as) 50~200emu/g, aglft (a r) 
2-2 0 emu/gOltt#»tU\ 
[0 10 0] *^WiwfflV>bti5^f«SiJ»SJi: LTI4, 

t(4, S^Pl*tt^te<*^^«(«fr-©pl)$ftti«M 50 
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^Xt4T/«f4©&JgJ£Xf4&JR$gft ; ^;v*yfX 

f4#/w*>g£K£ffiiJ§Uc»o,g;#^Sft£% ; 

3-* ; **ft;£*j ; frjmt&to ; U y-^^Tu-y 

htiho w$mM®Mft. hi— <¥<ommi oomsa 

H*fL0. 5~i oaigp^^ixTv^r i#$J*L 

14, **y*-i©***««:fOTU »tt-J$#7' 

Xw- Kgp*H>* y -^SP*tt tfU 
flH"£ C k X h i— * L t ffittHttWJ £^tr 

[0 10 1] #|glKiCj;5 hi— 0)»ig^jfet LTf4« 

y-y h(c«^$*, Ma© hi— itfffcibiMWW-*. 
^gi^iscT hi— tiLTo^mitRxfmmm 

«Eftf tsj t ^ y * /u 5 * -y— co r - k * ic 4 19 * 

#2S3-r 5 r. t T-*3g^ © h i— ^#5 w t jJSf # -So 

h%®ti&km<Dmmz*is\'><Dm %mm\ \z 
zfc£Ltz.m%ffimm&®)$:J&®kLxmw$, 

[0102] $f>|c, JE-roflfeo hi— ©SSJtirSxi L 
*-h%®fl$Ztiaz.X3ift&&U hi— ^ffitc^y* 
»iSs»f©ie»#Ji{wtt, ^y h^sjflias^ 

itLTV^Tfcil^U ^<-a£tlT^^< Xh <tV\ $ 
bK, H*S-&fc«lw hi— tt^osHtflUailWWKfl: 

[0 10 3] $bic, fi^-fe^i?)*|6Wrohi— 

JP L, #^Bg 3 6 - 1 0 2 3 1 59-5 
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3 8 5 6 ^t«, #MBg 5 9 - 6 1 8 4 2 ^flHnifc'* 

?>ixTv^ ± 5 tmmm$j}mzm^xm.m hi— 

*£#«^J£^l;jg hi— £«i£-f 5 
XI4*»ttm*ll*W!lH9ETT?E»a^U hi— 

#y h**TJI&^Lft^S£{m^«:5lijt 
U ^©^ N i^ft&^©*ffi|r|&i|&^©#y;fr-** 
*-h3M»J!i£ttir£-£, £>S{-JSC-CiK^©¥»'fb*3 10 

©&©*■?&£ LT % #^Bg5 6- 1 3 9 4 5^#t|E 
WlOtj * ^Xfi#ifit{£/ X/w£ffl^7tf y h 
*#ffi«r£*Fl-3 hi— fid4A^4to«rar«*t)(aNkL* 
78 hi— tr#5*ft^^$ix5 0 

[0104] i&ELfchi— (omrnxmooh, mm* 

yu-Sll/P— t? s' Lfc h i— ©at*t« 

$TC*>5SF- 1 flftSr 1 0 0~1 6 0\Z#ilbZ>Z ktfX* 

t-t-b, #btifc hi— tt?-«>«ue^^iz;< 49-^1- 
v\, fife*, #»«i=r?£«\ #p>ti5 hi— m.+izmtbx 20 

{ m&3>mt, h i— m-on&^m-itm^m 5 t ^ 

hi— e^t LT^-rostffiffi-t-sr iiifflire 

hi— fef*B(c#ftL, S«#tt£S{t;£*5r 
tasfcs,, hi— ^©^fcfciu&^ft&s 
[' iSSSirffi, fcitrfi^ifetiSJijt^jSfett, s 30 

F - 1 ©fi£ 1 0 0 ~ 1 6 0 . SF-2 ©flt£ 1 0 0 ~ 
[0 10 5] tffc, m^-ftt hi— %L*0¥m<tt$£Tf 

#y#-#*- hs&wjtas hi— &^ro^ffit#SLT 

hi— SrKiil-S^fett, S F - 1 ©fiSr 1 0 0 - 
14 0, SF-2©f|rl00~120, (SF-2) 
/ (SF-1) ©£l. OZXT^fflffl-fZ)- kimM,-? 
h<9, ££>|C, mbMttmkSL (T EM) £ffl^fctu 40 
fEhi— ©BWffi^glJc&^-c, #y#-#*-h3M8 
gg;!>s hi— ^foXICSftLtlo!), ^©rt§(5ict"= 

€#&©£»#'>&<, fc^tt, stM*. {£?fi>£#tt, 
my^y^y^mcmtitz hi— £#5- i:^T*t, ± 

[0 10 6] a*«feCJ:0iM8*y*-Ji?^-h5R#J!B 
tfs hi— «c^-ro^ffit#fiL-C^5 hi— %m'&-fZ>% 50 
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h^wag-cfcortttffl-f 5**ft:«afiS;*f 
tR^y *-#^-h^^g^^?LTffiffl-r^(fj;VN 

y h ^#flgoas «> #< , t v mm 
[0107] #3g?n© hi— n-g-^-^tLS^y 

-hfcttffitt, hi— «*»KJtaflf45»R, JK«T?£#3 
ivOvct>J:<, te©fe#OTIi^Lfc:RfilT&oT 

stt-r rcSKiigt-^f tt^y *-jS 

<fc 5 ftH^Cifl, hi— t ©tf y h^MSItt 
y * - h $fflj]g i flfeoSMlFWflg ^'yvvc^t^ 
tt, ^y*-^-h^«f)ig^<t!i©^Ji t p{c»5>«:, * 

wi©^a?ag*?i-e?i«^tT5*-g-ic(4, *°y 
^- h^mffiffiMtf hi— >F(-^»$^5r i t45fc 

ft# Ltztf y h ^OTeSrfflv > 5 ©^ i V 

[0 10 8] *»wt*iv^T, hi— ©Sfflffia*©* 
fr^^fei t?£igfbtt©^*>v-Ml^lc hi" 

-Sr^?r^^»^*fc^4 0 < C©atffl«Tt?2 BWS! 

?r^)i9ttiLT3jim^S««€rfflv^ hi— ©SfSffi^rS 
^i"5 0 *^W^*JVT(4, fflV>5 r 7y^^iS;^t^ 

sr«fiK-r 5 summm t ©^©^^s©*^tr?ijffl t 

TWM© = ^ hyx hSrott^fcfcfflH^t^x^^ 
a , 1 b*3«tU«l c [C^-f-,, 

[0 10 9] SEOSIM12, 1 4*JiO!l 6T*#b 
nfc hi--«£^- (1 3) , (1 5) $3£Xf (1 7) £T 
EMiCT»Sffi«^Lfctr5, hi— feT- (13) © 
#^(C14, # y h^OTg^ hi— ^©^ffi 

(w^ftLTfct) (11a) , hi--^ (15) ©S-8- 

iai, ^mm^tfvz-tf*- h^mrnvm hi— ©^ 

ffi^C#ftLTV^fc (01b) o tfc, hi— ^ (1 

7) ©I§3ici4, jjfy hXttK^Xttftl^BE 

hi— omm^tf&Lx&'o , t<Dfym^^=-^^m 

t?!7 y * L , A&tf£*WB * 1^ 
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flMMSfifc (0lc) . 

[0110] Ft-cwi Lxm^m^m-r 

[Olll] BSMSCi 19 SriajS-rs^ ffl 
l^ttSM-g-M^Jt LT^X-li, 2, 2' 10 
- (2, 4-i?*?-/W<Uv-y-})/l<) , 2, 2 ' — T 

/fx^y^f D^hy/K i, 1' (v-7 

D^fy-l-*;^MJ;V) , 2, 2' -TVbf 

-K ^ytKc</^v'K, 2, 

y y* /W^/W;^ -> H\ 7 £ O /W</U;t ^ -> K©#D § 

m^ti¥Sf*ic»L, 0. 5~2 Ofifi%ffl^t>;ft5 0 

[0112] m-k&*fflm-rztitb'£%i<D%ffiM, mm 
[0113] hi— <n>nmt Lx%mt%MZft^im 

•>!>A, !)y|7;K=!)A, Jy»Sft. ft**** 30 

A, Sl*;^n, Il^D'JA, ^yht^b, 

/=f-/i^h Kn ->7°n tVHr/Pn— 7,, if-;Vt/Vp- 

T7 y^S.t/^©^5.V7>7°^^^ t f Pjtl-Sc rtl 

ft, m^tt**f*l 0 OMrgBllftLTO. 2-201 40 

[0 114] ^tfc^^JtLT, «f*^«j«:fflV^5» 
£\ ^©^©^©Stffl^TtigVriv »3&>VV|£-?- 
& » 5 ft K , * ( ' TfJMft £ft Oflfcia^ £ 

flsaa^Ttjsv^r, y y-^T-hy 7-^7K?§si:^ft7J 
[0115] ^tibftmgfemnWMttftmom^ 

0. 0 0 1-0. lfi*a5roffBStt*JS:^fflLTt i 
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<Dh<DX*h <0 , 09*.tf, Kxv'^VifVBStifT- h y 7 
A, fF7fy;HEStMJ^A, -<y^T^/^mi- 

[0 116] *»WCfttffl-f 5 h7— ©«3t*fei LT 
l^fi^ftSrfflv^^fiio^Tft, WT©*n#Hj2r:fr 

[0 117] fi^tt^JIft:^!-, Fy**JiHh 

t-wf- mxw^wm\^^x^-\zm^\i 

ffi4^iIft©£^£fctt**$3MJ--, tfHri^TMU* 
-^icJ^^fMrLftS, »*L<«m*«a^#i©aE 

K±£ft56*©«H*fr*.tfAv\ 4 oic 

0~9 0t;oiag{^SL-CM-g-5r 

#S$3H !c jo It 5 ItMMCfc it 5 »Mfe|6j±© g ft 
X\ *Sffi©S-&14*»», ffl£j$4fc*£ISfcfe1-5fc» 

^TI4, a^¥Sf«lfi)c* 1 0 0MMUKMLX^3 0 
0~3 0 0 Ofi*S5Sr5MR«Efl£t LTttffl-tS©^* 

[0 1 1 8] #36§H© Ft— 14, S*fflg©0. 1~5 

o mm%tftf}) h £SMn?*>5 r t ^^t- 

?rS^#i!|7'<7 f/U ('H-NMR, 13 C-NM 
R) , #^-Pl)tX7-^7 h/W (IR) , 7W7^ ^ 
A', m&WBL*^? Vfr (UV) , S*7-<7 (M 

s) ©jpt^x:^ b/u^tff, 7c£#ffi\ ^©teroft:^ 

it^fr^aii^^-a-i-it, 7h7th-n77y, 
>^oiS3lMl[«***i-5«Sllt? b^-^ y 7 7 ^ 

ltx.ifJ;v> 0 GPClci^^Lfc-y-yT 0 /^ 
fe5VMt^Lfc^-e^ijttaiLfc-y->7°^ 

lcov^T±te^tff Irft 5 ft if, m* 47>*f#a©«fflis 

[0119] *%w<DY-r—\zi$^x\^ %m%i£®i, 

t LX hi— ^tm^LXm^^ t/JW*LV\ 
[0 12 0] LTfl, 
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5 0 r (O 4>T* t> B E T ffiT-aO* L -fc 3 it* 

Eii s 3 0in ! /g£i_h (4#{C 5 0 ~ 4 0 0 m' / g ) 

©^Hrt©t»^^^^.^^.^5 o hf-iooi 
14 0. l~5fi*SCftffi-t-5©^^V\ 

[0121] *%wtm^tizmifflmm*, ^ri: 

JSC, SSttaVFo-zVCI^Un-y 

, g-tg»?r*-r5v-7^*i/yy ^^j, ^©ftfe©# 10 

[0 12 2] tetDfeWJt LTf4, ?7ny, Xfr!) 

5>ym* Fcyf^A^I LVO ;^-^y^^J; 

[0 12 3] *3S?Ht^v^-C, &«M^^^©8sin#!l 
£ hi— ft^-CUHf, iS^l,T«jgSixfc hi— ©«£• 

ta±, hi— *i^w*-r5#afettft»»j^i4, r^it 
mam * Gfe£-f 5 c pis s i > *s , 09 a. tf # 

T©4 5(~LT hi— 9^*5 it 

[0124] |-'7V'/I"<yf y^/WTjx y^t h y 
#Dt#M£tt#J£ ML £*©*(;:, hi— *1&7LX% 30 

r©»f^T% Jfc«iHjffi&ro*£fc 
M^ST-^ffiro^PSiJ^ hi— ^^»L, **tch 
i— i&*tt&^te©S^#J;WBiJ* l^S^ti 
5 0 ftv^i©jS-e-^«c«A»F) hi— mT-5rWf5 0 

m^xmrnteftzftozbici.?). mmnzhi—n 
&mrz>zt#t£&. mwmn&b urn aaa 

fc«Srffi^i»-t-5rttJ;D hi— frii^mgrr^ 
ffitSffl-fS-ir^-etSo 40 
[0 12 5] *miK&\^X\t, hi— fc- J&ftZmte 
Mb L "C , Xli^f-vy Tt^fflLT-^^a^Ji: t 

h», 7x7^ h«&, #7*br-X2fU«8tt*& 

X«IB*#*Wfeii5. ^b©3£a«IBl4¥?4£;fc 50 
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14, 2a«£i±#fflLTffiffiLttSV\ hi— t^-V 

yrt©a^jt*tt, s^j+©hi— »st L-C175 

11511%, »£L<I4275£1 3fi*%ti-5tS 

[0 12 6] &{;:#£?)!© hi— tfSfflSJiSBftJgjft 

[0 12 7] H2H^-fg*v-^7 1 A(Cjo^T, 9Ufcl£ 
4-1, 4-2, 4-3, 4-4 JC, %il?tli/T>Y 

^iq-Ft-WSSSSWi?^ hi— «r*r 

5A) l l^&SJifcfrWffiffc&SftU #£hi— ft 

[0 12 8] *3S0j!whi— (4, M&**})Tbm£ 
L, #J;ti4, M*tfBl3fc:^1-J;5ft-##*mfc#* 

l4£#m#£MLoo, «ft^5'>*W*ft K7AI 

3 \zmkLx^z>ytmxm&zfft£ 5 - 1 aw* u\, 
(ua* y 1 1 bm%w K7A13 

©Sg!£ (S-DWSBBI) BI41 0 0~1 OOOitm-C'fe 

srt^^tyrftfssisvK^ h#9itt©[6]_kicfc 

^TAifTfeSo 1 0 0 um£ Vm^b^&MvW&tf 

*+#k*o^1-<, iifc»§#M£<ft!K 1000// 
©*s#<6<fctK K'7 hsatttc^ofcip, *+yr 

[0129] ^#m^©t°-^r H i©miE (v P P ) 14, 

L< (4 5 0 0-5 0 0 0 Vtmt. L< , m&$k 
( f ) 14, $f $ L < (4 5 0 0 ~ 1 0 0 0 0 H z , 4 9 & 
*L<l4 500~3000HzT*fe"9, •?:^l-?tl7 P D ir 

tLTi4H^^, iEKS, fcSVMlDutyJt 

5 o o vi tUSv^+^Pifftfta^tbii^ 

<<, 4fc#sfca5©#:/y hi— sr^&tiajR-rs- 

t^-c-^/iV^-g-7jSfc5 0 tf— ^laflBEEdS 5 0 0 0 V^r 

*v>, iij«fiTS:ffl<#^Sj!,5 0 
[0 13 0] JliSic (f ) #5 0 0Hz £<0l&^b7B 

■KS:fiT$*5»*«s*)5. JlKic (f) 1 0 0 0 0 
HzSrMStmyu hi— iiSiiK-tft-fWKfi 

[0 13 1] A^ic^mtfc hi--^^-f-§-(S;^m 
^JIr{Sffl-t-5wtT-, 7J^'yai5mj± (Vback) 

^^#5^*(^7tf*#^^*#^kT-#5o Vb a c 
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kli, a^TAtti5iH5 0V£lT, 
L< (41 0 0 VWT^&V\ 

[0132] = hmoLt Lxit, 

^T5 4 51-2 0 0 V~5 0 0V«L<ffl^f.tl 

So 

[0 13 3] 4: HJU Ky 

y—zi i±co^M^7->©ji7tfr K7A1 3t©^« 

*S (atfe-S^C) L< (43~8mm[C-f 5r i 

8mm4 9J£^i:> a^Jro^s'^^^fi#«l«roK) 

zLvammmt 1 8 tsui* j-^nt ©s» a^h 

1U:!), m^^y-^'l 1 iflSS#ttK5Ai 3 trogg 
[0134] h-y^rfiffl-rs £ 5 47^* 

[0 13 5] S&kHDJHoKBJtfttflNrT, «W© 

[0136] *3S?H© (4-fiSt^^a^*S;©a^ 30 

»-««r*i-**-f L f> r ftKIEJE § tiZ t> <D-CI4ft 
v\ 

[0 13 7] 0 4li*JV^r, 2 5i±#m«^fim* US 

MK7A) xh<0, Wti&iittttt&VM-fvtextt 

ximmtim^m^ 4 t> £ sa-is. 2 4 « 1^- 
[0 1 3 8] m^^.y-7'2 4<oi&&¥mm* Yi-—% 40 

S2 lrtroh^-SDiC^gEttLT^T, 

y —fw&m<n> v-r-ir-mix y -^bi:^ y 

[0139] #3§Wi;::fc^Tf4, h-*—fiJ$ft©£ffifc 
«Ra (nm) £1. 5KTt^5±5lC^-t5Ci 

[0 1 4 0] R*ffift*RaSrl. 5&.Tb-tZ>Z.bH 

vi—im&<DGi-z> hi— %LT-<nmmmjjmmi^ 50 
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-7— b-7— <7>mm®m>&< SFt- 

©#«ttt*#$ix5©T?ti*W^iiiW^lRl±-t-5o 
[0141] Sft-fi^©«tSR a^l. 5 £ 
Rht- H&ft±» hi— moWMtimM 

tt£z> i4> *) i)\ v i—<Dmm&&&.mziita^<n>xm 
[0142] *miKi$^x, Yi—m.wfc<Dmmm&. 

Rali, J 1 s^ffifi^ r J I S B 0 6 0 1 J 

t, *ffifi£»l£3§ (f-73-ySE-30H, »5£ 

Xfa\Z.m%&£ a t LT 2. 5mm©g|5#£i£#©l9, 

tt, ffi£ft«!£:y = f (x) T-*fc>Lfci$, ifci£i;:4o 
T#*b;il5fli«:5 ?u/- Y/V („ m ) T**^Lfci 

[0 14 3] 
[*6] 

Ra = ~f t I f (X) |dx 

[0 14 4] *fg0TKCfflVM^5 h-7--4fi^ftt LT 

[0145] *mwx\t, Yi—&.mt<Dm&&®m£. 
^mmmmm^^m^mmm^n l 1 . 05-3. 

0&kt£5£o\z®fe-t5zbX\ mhi--t&ft#±.<D 

hi—mnm&ftmw%i$:Z%iiz&. mtttfta&it 

[0 14 6] h-7"-fi«rft©^ffi»»j£Sis, IW*ffc 
fi#^cD*ffi^»3iSlC^Ul. 0 5«*'iS-C-fc5i:, 

xizxz hi—ogik^hi—fenft^n bT-m#tf 

[0 14 7] b7"-TI4*s/^N-2 1 (CjtfjK^tL-CtJ 
15, »W 2 2 ia oTlt^ y -7* 2 4 
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(4, hT— Oife&&W4f& 9<Ds<y >xtttiktZ 
fc, 2. 0-10. OmmffiJU, 4. 0-6. 0 

ft* h^i*«4< £tu hT-cDi&fklciSISIIcD 
[0148] 31$;* y — /±lc«&£ftfc hT-i4ffiifciJ 

tiZ'tmyi'- h\ s&stv- k©*d# k^-tv- 20 
[0149] hT— mmit^mmuutLxhi— &k 
lx$i&x y-y'24 (omxfai&itmxfo i^tzh^m 30 

mmziiz>%, hi— (ommmuztzmmomucrm 
[0150] zn-jsxmmmnKfa m«* 

!)-m^i^-K±i: hT— *»«U*v^, 

w^fflv^jxs hi— immmzmrimm^mm^^. 40 
[0151] mwnmammvmm^ hi— 

Bg#tttt ; *x>U*, y ^#ai(75$D#^«#14 

[0152] w&fot vi—unmmfKmm^fi 
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[0 15 3] W&#WzGWt) J $'imV0$:mnLXh& 

5. #ttf*^-^«I&©$Mf£©#£lCi4^ -> 

y*, 7-*=T, ftfcft, Kfci?*=»=Tft 

[0 15 4] ^JWT'fo^a^^V-K, tft 

II<-L^©fe*a^y-y±ro^Mg|5&^*J^T 

[0 15 5] ht-fi^ioaSSAtt, 
hT- fi^frro«a*f6]©«I±t LX, 0. lkg/m 
»*L<(40. 3~25kg/m, IHf$L< 
140. 5~12kg/m^t'fc5 t :W:± t) hT 

#0. 1 k g/miD'h^'l^, hT-©*&-S*^ 
fflHt^^o hT-cO^mi^^y-n- KtJfet)*^ 

(4, hT-|cA#&Jl7j^;^t>, hT-^^MbL/i 
9, hT--<D^*^564-t-5^t^fct), h 

[0 15 6] »*^«;fi«pf*:i: hT-fi#f*t ©ilo 
(45 0~5 0 0/zm|C|SS$n, 9~-fV— Kt h 
T--fi^irro|SIII4, 5 0~4 0 0/jmtUS$W 

[0 15 7] hT— fi«f*±© hT— 1C01J?(4, ff^m 

hT-<75«ic7) 5 ^, -^i4f|«?t«ifi^frlcS-t-5SS 
K hT— S»Sff£$SM UTt 4V\ 
[0 15 8] hT-S»fr(Ci4, '<4T*nM2 6(C4 

!9»-ms$it©r B i(cSE#m#^ffiiDi-5r tic4 19 hT 
-fij**a»fe#«iMfc&w^© hT— <D&m&®mz 

PplllO 0 V£Lfc, »t L< (4 2 0 0~ 3 0 0 0 V, 

Ki-£?*L<(43 o o~2 o o ovxm^<nt~i^\ 

Mfcm f I4& * L<(4 500~5000Hz, i <9 if * 
L<(41000~3000Hz, L < (4 1 5 0 

0~3000Hz Xm^tlZ>^t&&\<\ ZOWs&O 
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mm*, mm, ©rtfus, =nmmm 

f£fl;?f ^fiftft llia-Se, Cds, ZnO z , O 
PC, a-S i ©fcfc3t$«»»4*K«£#ojfefcK? 
A t L < Haftt^/P h T?*>3. HMttttt&ftft 1 
L^v^«j^e(cJ;oT^Pn*|pl(-lHlte^ix-5o 

[0159] ts««aif#itLm 7^7 7^ 

[0 16 0] ^®M>%Mb LTte, «3tS* s 1ttff*±* 

[o l 6 l] LTii, tfy*- 

fe^tt, ^y--v^tt^ft<, ii 20 

[0 16 2] Sllgtlt ap-*-#«»«:JlV*3#« 
l «Stt5^fa-7©*DtSMS 

%.fc<Dtzmm 2 ir^-r^p < m^m^o tmmt. 

[0 1 6 3] *r*n-7 2li, 2 b b*<Dft 30 

■C*>5. ^mn-7 214, itllHtfij^lBlljf^ 

[0 16 4] ffiSn-5SrfflV^cB#Off* t^T-n-fe^ 
^frtLtli, o-7©SSE^5~5 0 0g/cm 

-f5B#(ci2, ^SffiiiO. 5~5kVpp, ^JliS 
S50Hz~5kHz, IllElliO. 2~±1. 5 
kVfJ)!), B!**iEO^£DS^MT^SrR]Jp-r5^ 40 
til, tt^mJItt+O. 2~±5 k Vt?fc5r 
*\ 

[0 16 5] rcoteO^S^t LTI4 S ffiS7l/- K 

[0 16 6] g5tt#«#at LT©fto-7ftt)*t 
(4, NoyMI, PVDF (*"y -7y\YX-3 r 50 
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» , pvdc (^yiftf=!)ry) 4if*affl^tl 

±0. l~5kV) ^3]Jp$tLT^5*raC¥fr 

[0 16 7] *|B]|E^tt5W:» /^y«(0|tttM5 

[0168] *JgttW#14{£Jf 5 a (4, a-^rf 
E P DM (^^UVT'n fc°wyi^^c0 3 7C*JNHfc) 

*fistfi (ftaest*) &i o 5 ~i 0" q • cm©* 

ffifttCflSL/i, yy y Kfc5VM4^SK©«T-fc 

[0169] *rmm*5immm&um*iKMLx 

[0170] |t»l!Wff 1 ©ffitffMfi»$tl7c» 

[0171] jK.sti •nfti&ft* y-=^^#a 
? y -=>-^g 1 0 (4, <pmm^#mmfrt>m&n 

[0 17 2] tW^{*5 1I*fLTMff(CttSlt^*T 
tl, ^#S7i4^!lx.i4tei:n-9X(4te^^bt i & 
«5¥#S7{4iS««flH]te¥ft5tffitt!-r5«t5t 

[0 17 3]fi?P-7©i^, t-t©M7 b kZ<D 
^Jl^JFML7i^*tt#ttS7 a 

[0 17 4] $mm^foRZ?m , W-v-? t LTI4, — Ix 

«Wfr«@*fifeitt4 !> t(E?o-70»fii©fl«l 
#Sycfl£^ 4 5 /h£ < r. iT'te¥n-9-c7>Rl 

JD«£E^«*^#» C9»±tAff* h-f-Sft^ffM 
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[0 17 5] #!|xjf, 7(75^*tt#ttl7 b 

!4:#-tf>©£D#^*#£5j-»£*fc#y V, 
f-W>-7°n fi/V-^xy^Z^iA^ (EPD 

M) ©ftJ^fWIlfflJfcl 0 6 ~1 o'° Q cmSSO#ttft: 
to< f>tvTV^„ S&7 a|CI45£«£E«IUc£!)^H' 
T^^fpjjp^ixr^5o '^7*£;#i: LTi±, ±0. 
2~± 1 0 k VtmH Li\ 10 

[0176] mmu6±<D hi— m&ttnama&feM^ 

[0 17 7] #SSW© hi— 14, (E?lSf©fi?a* 20 
:4>iS<, ^Sht-ii^i^lC, ?y-=-yymz 

•}— 4 "9 t>, *3PJ© hi— I4fl-8s3>l© hi— 

Sot, a 5 id^-r^^a^^t^te 

y--y^tt*»iL, ®&£titzt£m?m hi— £ 
n&mm-r sv^s y =>-~-*mm*ttzwmim 

e(-»*L<ffi^5Ct^T*#5„ 30 
[0178] 0 5 4 0 (4, 

LT©jgbfc#F7AT-&t>, 4 9(4, iff K7A4 0 

f:J6®e?Mt LT©fi?n-7t'fe 0 , 4 1(4, <E 
¥&©$3fefch*7.*.4 0©*ffii^ai#1-5 hi— Sr? y 
L— K t LT©#tt:/ K 4 2 -ei»# & L 

Tumx-rsfc*©^ y— t— Tfc5„ 4 3(4, ?y — t 
-4 i hi— ^ v—r-4 3fflTmm-r 

stereo? y—f--?.? y =L-x-h>9 . 4 4(4, ^y- 

-jr- 7,? y 3T*££ft/-c hi— £ hi— *s"< 40 

ffci|l&ffl>'M7 p Tfc5. 4 6(4, £&§g-C*>9, 4 81251 

T©««^y-^-efc5„ 4 7 (4, Iiftf£K9A40£ 

[0 17 9] r©H{feffMiSg^£>^Tf4, J83tftK7 
^4 0^-MiD-74 7T-MtL 1 7FE]^©S 

S«S4 6©IBIfe^y-^ , 4 8f'fi«PSnrv^5 hi— 
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5 0 J«3t*K5A4 OKT&fcSflfc h i— iltfg!i4, fe^ 
0-74 9ic4oTteft*t5 OiCte^^tl, te»#5 0 
dte^ftfc hi— WtfiiJPf^&flgfit LTOjfftn- 

y£*fs5 1 (c4 ijflBlltfi-5 oiztiamaEfe*&ti5c 

hi— (4, JWfe/u— K4 2|c,J;oT^t^$tt, *y 
— 7—4 1 {c-a.|uiDlStvfc^, ?y — i— v-yizi: 
ot^y-t-w^if)^ Hfc*y-i— **y =. 

-4 3 *&rjfti£;** y ^.-?riS(tfc#t^/^7 B lc4 

±j£Lfc4 5K hi— try a 3 h<OX'hZ>„ 
[0 18 0] £t>iz$:%W<Oh-t— (4, #Jg©#y#- 
>S*- h«JJg£^#LT^5r iT- hi— ©BMfelcflS 

[0181] 

Stf s , *^Ml4*A/e>^n6>»-^)t$^5t©7?J4Jfe 
v\ 

[0 18 2] if (1) (PgjSgH 
R(£^Sl- ;3 rv/VV2 0 0mSf|55rA^31^?aS*T-# 

:/ivH 5mfi§P, v?- t e r t -yf;W<-t 

K2mSSP©jl^?S?rjgTm> l/VitflTF, 

[oi8 3] ^fi/y 7 oaigis, y 

fc— ,V0. 2m*§P, Ifi,^7k2 o om*g5, 

^ic2 4B#wf*«FLrm^^|g$*, iS^»jig^# 
[oi8 4] K»^?-jHirK3 outt^nneoe^f- 

SAL, «aiE«ptS±|iigUWrt»a*«:ffV\ ^© 
*«E£9*LT*fJffi (1) ?r#fc 0 

[0 18 5] #fciX7t«fll (1) £##rLfcir5, G 
P C tc 4 5 ^*^#IC*JV^-C, fiTj-^-lftiJ t°- ^ 
SI4 1 0 0 0 0 , «^4fflb°-^^*(4 7 5 0 0 0 
0 , fii¥*l/5j-7 * (Mw) (43 6 0 0 0 0, m.¥-W£ 
-f* (Mn) IJ6 0 0 0, Mw/Mn(i6 O-Cfe 1 ?, $ 
felC, ^f9^|5»ffl5 (Tg) (46 Otffcofc, 

[0 18 6] fflll (2) <P»«rffil 

^^U^83M*§|3, r?9^f/H7liS ( # 
!Jt*^7^3-;U0. 2M4SI3, K*2 0 0ll 

a, aibn3. om&n&m&mmftmztto ±.m 

2 4B#Kf^LTfi^^^$-tir, «TDB (2) ^#fc 0 
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[0 18 7] ftbtltzmm (2) €r^tlfLfci:r5, G 
PClciS^S^Kfc^T, f-^^ili4 0 0 
0 0 . S*¥*9^S (Mw) (44 2 0 0 0 , 
?S (Mn) (41 2 0 0 0, Mw/Mnil3. 5T*fo 
*). ££>|C, iJy^mm (Tg) 116 Ottfco 

[0 18 8] ^Mffl 1 

• tttn (i) io ofiigp 

• 1, 1-f* (4-t Kd^->7i=^) iy^D-^-dr 
■fy*°V h (t°-y#^»: 5 0 0 0, M 10 
w:6000,Mn:170 0) 1 0j|i:g|3 
•A-*'y/7-7^ (BETitS?ffi«=8 5m 2 /g) 

1 0fii:g|5 

• tMSf-^ 1 0 7tOfi^i*yif 5 
[0 18 9] ±lE*m£i$-i^ft 

[0 19 0] &I^T\ #btvfc©T-£#$LT hi— & 20 
^ (1) h^-tfrj- (1) lOOliaiiiS 

*tt->y (BET: 200 m 2 /g) 2 Jrgp 

fcerflfch-J— (1) 6fi*Si:«fflS = -HKtt 
7x7^ h^r-t !)T (¥*&S : 5 0 ^m) 9 4M:gEi 

«ra^LT«E«y9^a«wrj«^«ija (d zmm 

Ltz e 

[0191] hi— (i) mu^i-m*), s 

F - 1 Wflt^S 13 5, S F - 2 ©ft^S 118, ( S F - 

2 ) / ( s f - 1 ) coffin o . 8 7, mmw-tiam* 7 . 30 

1. 075Xhotz 0 
[0 19 2] h-t- (1) (4, *lK^-fiI?>, THF 

^riS^OGPClcis^i^tcsav^r, WHO 
0 04aTrof£#£GPCK,fcD#J&U wtL^r 1 H-N 
MR, 13 C-NMRMI Ri-T^*f?rtTofci ^6, 
5^*1 0 0 O^TOffc^tf-^ft-O^tf!) 

[0 19 3] hi— tt^ (1) <7>«ifi-fflWcl, 1- 40 
(4-t Kc^f->7i^) n^f-ytfy * 

»'>■*- 5 <fc 5 L It t ©ffc5„ 
[0 19 4] Ft-Sl^ (1) (COV^TWTW 

[0 19 5] <«ffSStt©ffF«*j£> H-J-HSCT- 

(1) 5. 0g?r50mlffl77Xf7^8*?'7'ia 50 
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ix, 5 0. 0"C^H:feLfcl»afti|»tflw#«i-5. 3 

D : >T—*V>f 
[0 19 6] $feM2 

# y hmmm tLxi, 1 -tr* (4-t k 

ffl-fS^O ic l -7i=^- 1, l-fc** (4-tK 
D^^7^=/y) y #-/-^- h (t°— 

* : 4 5 0 0, Mw : 5000, Mn : 1500) 

^tzEwtimmmmMi tmmi^Lx, hi—®.? 

(2) , hi— (2) £.T«^J (2) &MKLfc. h 

(2) &tfh^- (2) ©»WS*&t/f¥ffiS 
^Sr^ 1 (r^-fo 
[0 19 7] hi— ft* (2) ©IHBfcJSVyfcl-:?* 
— /I'-l, (4-kKn*-y7i=;l') 
#y#— H4, ^fW^o^ Kt-ry^n/^ 

®*&.'>1rz> 4 5 left® Lfc t ror-fe 

[0 19 8] jjfeffl 3 
#y;&-#*-h5&*HIiLT, 1, l-K* (4-t 
KnJf>7x=/V) n^drf-y^y # — jj^— 

ffiffl-T5^fc l 9t2, 2-fy- (3-y^/y-4-tK 
v*i/y=.~/i>) y°u/<y#}) jj—tfJt—h (t°-y# 

^4 : 4 0 0 0, Mw : 4 5 00, Mn: 1200) £ 

(3) , hi— (3) fttfSftSI (3) ZmMLfz, h 
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